Purpose: Paliperidone extended release (ER) is an oral psychotropic treatment formulated to release paliperidone at a controlled, gradually ascending rate. We evaluated the efficacy and safety of switching to paliperidone ER in Taiwanese patients with schizophrenia who were unresponsive or intolerant to previous antipsychotic therapy.
Introduction
Schizophrenia is a chronic illness that typically requires long-term treatment, with the primary goal of disease management being optimal control of symptoms. Unfortunately, ~40% of patients with schizophrenia do not adhere to their medication regimen at any given time. 1 Factors contributing to nonadherence include poor symptom control, patients' belief that medical therapy is unnecessary, and dissatisfaction due to adverse effects. [2] [3] [4] Sustained symptom control with acceptable tolerability is critical for patients with schizophrenia to be able to engage in meaningful activities requiring adequate functioning, such as employment and education. Indeed, improved patient functioning submit your manuscript | www.dovepress.com
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chen et al has been shown to have a significant impact on long-term prognosis in patients with schizophrenia. 5 Paliperidone extended release (ER; paliperidone ER; INVEGA ® ; Janssen, LP, Titusville, NJ, USA) is a oncedaily oral psychotropic medication that is delivered via an osmotic controlled-release oral delivery system (OROS ® ; Alza Pharmaceuticals, Palo Alto, CA, USA) and approved for the treatment of schizophrenia by the US Food and Drug Administration and the European Agency for the Evaluation of Medicinal Products. The unique formulation allows for a controlled, gradually ascending release of paliperidone over a 24-hour period, thereby allowing treatment initiation at an effective dose without the need for dose titration to avoid tolerability issues. 6 At steady state, minimal 24-hour peakto-trough fluctuations in paliperidone plasma concentrations are observed with this formulation; minimal fluctuations may be associated with reduced side effects. 7 In addition, paliperidone undergoes limited hepatic metabolism, 8 which minimizes the risk of hepatic drug-drug or drug-disease interactions.
Paliperidone ER has been shown to be effective and is well tolerated in the treatment of acute schizophrenia in the the Western population. 9, 10 A recently published 24 -week open-label extension study has confirmed the sustained efficacy and tolerability of paliperidone ER in Chinese patients with schizophrenia. 11 However, data regarding its use in East Asian populations are still limited, particularly as a switch therapy. In this study, we assessed the efficacy and safety of paliperidone ER in patients with schizophrenia who were managed in non-acute settings in Taiwan and were unresponsive or intolerant to previous therapy. The primary objective was to assess the long-term efficacy, safety, and tolerability of paliperidone ER in this population.
Patients and methods
Subjects and treatment
This was a 24-week, multicenter, open-label, single-arm, Phase IV study of patients with schizophrenia who were managed in non-acute settings either at medical centers or psychiatric hospitals. Patients aged 18 years or older who had a diagnosis of schizophrenia according to the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) criteria for at least 1 year were eligible for the study. Suitability for switching to paliperidone ER owing to lack of efficacy, tolerability, and/or adherence to previous oral atypical antipsychotic medication was judged and determined by each patient's consulting psychiatrist. Exclusion criteria included a diagnosis of substance dependence within the past 6 months; medical conditions potentially affecting the absorption, metabolism, or excretion of the study drug; a history of neuroleptic malignant syndrome; a significant risk for suicide or violent behavior; pregnancy or lactation; treatment with clozapine; treatment with any long-acting injectable antipsychotic agent during the previous 3 months; and treatment with paliperidone palmitate as part of a clinical trial within the previous 10 months. The study was conducted in accordance with the Declaration of Helsinki and was approved by the local ethics committee or institutional review board at each center. Written informed consent was obtained from all patients before inclusion.
Switching of treatment was achieved by cross-tapering. Although dosing was based on the consulting psychiatrist's discretion along with consideration of individual patients' clinical characteristics, a starting dose of 6 mg was recommended. A higher initial dose could be considered by the investigators if the patient had uncontrolled symptoms; doses lower than those recommended could be considered for patients intolerant to previous therapy. The dose was titrated stepwise at increments of 3 mg, and a period of at least 1 week was required between dose adjustments. In general, the switching period was not allowed to exceed 4 weeks.
Efficacy and safety assessments
The visits were conducted at 2 weeks (visit 2), 4 weeks (visit 3), 12 weeks (visit 4), and 24 weeks (visit 5). Efficacy was determined based on changes from baseline in the following scores at each visit and at the end of the study using the last observation carried forward (LOCF) approach: Positive and Negative Syndrome Scale (PANSS) total score 12 and PANSS Marder factor, 13 Global Assessment of Functioning (GAF) scale, 14 and Clinical Global Impression-Severity (CGI-S) 15 score. The percentage of patients achieving a clinical response, defined as an improvement in the PANSS total score of 20% or more, was determined. Personal and social functioning were assessed using the Personal and Social Performance (PSP) scale, which has been validated in acutely ill and stable patients with schizophrenia. 16, 17 The PSP scale is a clinician-rated scale of personal and social functioning, with a score of 1 to 10 (on a 100-point scale) representing lack of autonomy in basic functioning and a score of 91 to 100 reflecting excellent functioning. 18 The scale evaluates 4 domains of behavior: socially useful activities, including work and study; personal and social relationships; self-care; and disturbing and aggressive behaviors. In patients with acute schizophrenia, an improvement of at least one 10-point category represents a clinically meaningful difference. All efficacy outcomes were analyzed for patients overall and as grouped according to the type of facility at which they were treated (medical center or psychiatric hospital).
Safety was assessed based on the occurrence of treatmentemergent adverse events (AEs) reported by patients. The Extrapyramidal Symptom Rating Scale (ESRS) was used to assess 4 types of drug-induced movement disorders: parkinsonism, akathisia, dystonia, and tardive dyskinesia. 19 Six ESRS factors were analyzed: hypokinetic parkinsonism, orofacial dyskinesia, trunk/limb dyskinesia, akathisia, tremor, and tardive dystonia.
Clinical and laboratory evaluations were performed at baseline and at 24 weeks and included blood pressure, pulse, body weight, body mass index, electrocardiography, hematology, and blood chemistry.
statistical analyses
Efficacy variables were analyzed for the intent-to-treat population, which included patients who had received 1 or more doses of the study medication and had 1 or more postbaseline efficacy measurements. The safety analysis population included all patients who had received 1 or more doses of the study medication.
Descriptive statistics were used for all efficacy (using the LOCF approach) and safety parameters. Frequency distributions were generated for CGI-S, ESRS, PANSS, and PSP scale scores. For efficacy assessments, changes from baseline to each visit were tested for differences using the Wilcoxon signed-rank test (for ordinal/continuous data) and the Fisher's exact test (for categorical data). Statistical tests for differences between end point (or visits) and baseline scores were interpreted at the 5% significance level (2-tailed). No adjustment was made for multiplicity. The p-value was set at 0.05 for all statistical tests.
Results
Baseline characteristics and disposition of patients
Of the 297 patients who were enrolled in the study from 9 centers (7 medical centers and 2 psychiatric hospitals), 178 (59.5%) completed the 24-week treatment. Reasons for discontinuation included insufficient efficacy (8.7%), patient decision (8.4%), AEs (6.4%), and loss to follow-up (5.4%). Demographic and baseline characteristics are summarized in Table 1 . Overall, 46.1% of patients were male, and the mean age ± standard deviation (SD) was 40.1 ± 10.9 years. The mean age at the first onset of psychotic symptoms, at the first initiation of antipsychotic therapy, and at diagnosis of schizophrenia were 25.0, 27.1, and 27.9 years, respectively. A majority of patients (73.1%) had a DSM-IV diagnosis of paranoid schizophrenia. Reasons for switching from previous antipsychotic drugs to paliperidone ER included insufficient efficacy (74.1%), AEs (22.2%), and nonadherence to treatment (6.1%). A total of 136 patients (45.8%) switched to paliperidone ER from risperidone, 37 (12.5%) from olanzapine, and 27 (9.1%) from quetiapine. The percentage of patients starting treatment with paliperidone ER at 3, 6, and 9 mg was 40.8%, 53.1%, and 5.0%, respectively. The mean ± SD daily dose was 10.0 ± 2.38 mg over the entire treatment period.
Efficacy
The Positive and Negative syndrome scale At the end of the treatment period (LOCF analysis), the mean ± SD PANSS total score improved from baseline by 6.9 ± 17.2 points (n = 297). The mean ± SD PANSS positive, negative, disorganized, and uncontrolled scores improved from baseline by 2.2 ± 5.6, 1.7 ± 4.4, 1.4 ± 4.4, and 0.5 ± 3.9 points, respectively (all p , 0.001). A decrease in mean PANSS total score of more than 5 points was noted after only 4 weeks of treatment ( Figure 1 ). From visits 2 to 5, the proportion of patients achieving clinical response, defined as patients who achieved 20% or more improvement in the PANSS total score versus baseline, increased from 16.7% to 31.3%. 
PaNss Marder factor scores
Mean PANSS Marder factor scores at all the visits were significantly lower than those at baseline ( Table 2) .
PSP scale, GAF scale, and CGI-S scores
Statistically significant improvements in mean PSP scale, GAF scale, and CGI-S scores from baseline were observed at all study visits (Table 3) . From baseline to week 24, the median CGI-S score decreased from 4.3 to 3.9 (LOCF analysis), and the percentage of patients scoring as markedly ill, severely ill, or extremely severely ill decreased from 45.5% to 19.0%.
Medical centers versus psychiatric hospitals
Of the 297 patients, 215 (72.4%) and 82 (27.6%) received treatment at medical centers and psychiatric hospitals, respectively. Compared with patients treated at medical centers, those treated at psychiatric hospitals were older and had disease of longer duration and greater severity (Table 4) . Both the PANSS total score and the CGI-S score improved statistically significantly only in patients treated at medical centers ( Figure 2 ). During the 24-week treatment period, 218 (73.4%) patients experienced at least 1 AE of any severity. Of the 857 total events, 339 (39.6%) were drug-related AEs, 11 (1.3%) were serious AEs (SAEs), and 2 (0.2%) were drug-related SAEs. Overall, 10 (3.4%) patients had SAEs.
Of the drug-related AEs, the most common were nervous system disorders (23.9%) and psychiatric disorders (18.2%). The former included extrapyramidal symptoms (8.8%), tremor (4.7%), and akathisia (5.7%), and the latter included insomnia (9.1%), anxiety (5.1%), and depression (3.0%; Table 5 ). The 2 drug-related SAEs were intracranial hemorrhage and auditory hallucination, which were reported separately in 2 patients. Quality of sleep did not improve significantly during the study period; however, a significant improvement in daytime drowsiness was reported (p , 0.05).
With regard to extrapyramidal symptoms, the mean ± SD ESRS total score significantly improved from 9.31 ± 11.7 at baseline to 8.17 ± 12.0 at the last visit (p , 0.005), mainly attributable to improvements in parkinsonism and akathisia. Body weight decreased from 66.2 ± 14.7 to 65.5 ± 14.5 kg (mean ± SD), and the decrease was nonsignificant. No clinically significant changes were noted in hematology profile, blood chemistry, or blood pressure.
Discussion
This is the first study conducted in Taiwan to evaluate the use of paliperidone ER in patients with schizophrenia. The switch to paliperidone ER therapy was associated with statistically significant improvements in symptom control, as reflected by changes in the PANSS total score as well as subscale scores. The efficacy of paliperidone ER as a switch therapy was demonstrated by a decrease of more than 5 points in the PANSS total score after 4 weeks of treatment. The proportion of patients achieving a clinical response increased from 16.7% at visit 2 to 31.3% at visit 5. In addition, improvements in the PANSS Marder factor scores demonstrate the broad spectrum of antipsychotic effects of paliperidone ER on different domains of schizophrenia, including positive 
729
switching to Paliperidone er for schizophrenia treatment in different settings symptoms, negative symptoms, uncontrolled hostility/ excitement, and anxiety/depression. Improving personal and social functioning is an essential component of optimizing long-term outcomes for patients with schizophrenia and is paramount to improving the prognosis. 20 The results of this study show that paliperidone ER was effective in terms of improving patients' daily functioning, as reflected by significant improvements in the PSP scale and GAF scores. Although a significant increase in the mean PSP scale score was observed within as early as 4 weeks of initiating treatment, a clinically relevant improvement was not achieved by the end of the study period; a longer duration of treatment may be required to achieve further improvements in personal and social functioning.
The participants in this study represented a heterogeneous group of patients who were managed in medical centers and psychiatric hospitals. Patients treated at psychiatric hospitals may be resistant to the therapeutic effects of a given drug owing to the longer duration and greater severity of their illness, and as such, prolonged duration of treatment and/or higher than normal doses may be required. On the contrary, as shown in Figure 3 , the daily dose of paliperidone ER used to treat patients at psychiatric hospitals in this study was maintained between 3 and 6 mg throughout the study. However, for patients treated at medical centers, therapy was initiated at a dose of 3 to 6 mg, with subsequent up-titration to 9 to 12 mg. Analysis showed that in patients achieving a clinical response, the average doses of paliperidone ER used in medical centers and psychiatric hospitals were 7.0 and 5.4 mg, respectively. Considering that improvements in the mean PANSS total score and CGI-S score were observed only in patients treated at medical centers but not in those at psychiatric hospitals, it is possible that the greater efficacy observed in patients in medical centers was due to the shorter duration of their illness and timely titration of antipsychotics to their optimal doses. In fact, improvements in symptoms and functioning after 1 year of treatment with paliperidone ER have been observed to be greater in patients with recently diagnosed schizophrenia than in those with long-standing schizophrenia. 21 Further studies are required to verify these results and to investigate the probable reasons for prescription of lower doses of antipsychotics in psychiatric hospitals in Taiwan, which may include local health insurance policies, physicians' attitudes, and factors intrinsic to the institutions (medical centers vs psychiatric hospitals). Nevertheless, in other countries also, paliperidone was used at doses lower than those recommended by official guidelines, although the patients' diseases were severe and chronic.
The implementation of a hospital-based global budget program in Taiwan significantly reduced expenditures on second-generation antipsychotics (SGA), with the extent of influence varying among institutions -global budgeting had less impact on SGA expenditures in psychiatric hospitals compared with medical centers. 22 In addition, financial incentives derived from the program and compensation schemes were found to influence the adaptive behavior of hospitals and individual physicians. The reasons for the use of lower doses of paliperidone ER in psychiatric hospitals compared with medical centers observed in our study require further investigation, with additional factors such as therapeutic inertia being taken into consideration.
Paliperidone ER was generally well tolerated during the 24-week treatment period, and the findings are consistent with the known pharmacologic profile of paliperidone and comparable with those seen in completed Phase III studies. 11, 23 Most AEs related to paliperidone ER were Although considered superior to conventional agents in terms of safety profile, atypical antipsychotic agents have been associated with specific concerns related to adverse metabolic effects. 24, 25 Throughout the paliperidone ER treatment period, no clinically significant changes were observed in body weight, metabolic parameters, and blood pressure. These findings support the favorable metabolic profile of paliperidone ER observed in a previous 24-week double-blind trial. 26 The efficacy and safety of paliperidone ER for the treatment of schizophrenia, including the use of a flexible dose regimen, have also been confirmed in the Chinese population. 27, 28 Limitations of this study include, but are not limited to, the open-label trial design and the lack of a comparator arm. A double-blind randomized controlled trial design is necessary to evaluate the effects of paliperidone ER as an initial Notes: *Benign, malignant, and unspecified hepatic malignant neoplasm (including cysts and polyps). **Among nervous system disorders, the majority of cases were extrapyramidal disorders (13.8%). The mean ± SD ESRS total score with respect to extrapyramidal symptoms significantly improved from 9.31 ± 11.7 at baseline to 8. 
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switching to Paliperidone er for schizophrenia treatment in different settings or switch therapy in the management of schizophrenia in Taiwan. Another limitation is the lack of prolactin monitoring. Moreover, the effects of therapy should be analyzed separately for medical centers and psychiatric hospitals in future studies.
Conclusion
This 24-week study showed that paliperidone ER was effective and well tolerated as a switch therapy for patients with schizophrenia in Taiwan. The results suggest that higher doses (9 to 12 mg/day) are preferred for maintenance therapy in these patients. Further studies are needed to explore the effects of paliperidone ER in different settings.
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